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Database logging

Logging the controller and keithley information every minute.

4 Sqlite3 databases:
— HCAL: creation text, unix time, runnumber, detid, TO, T1, DO, D1, 10,
I1.
— EMCAL: creation text, unix time, runnumber, detid, TO, DO, 10
— HCAL_KEITHLEY: creation text, unix time, runnumber, bias volt,
bias cur,
— EMCAL_KEITHLEY: creation text, unix time, runnumber, bias volt,
bias cur
Database file: /homesa/phnxsa/abhisek/controller/hcal/testbeam.db
Python logger: /homesa/phnxsa/abhisek/controller/hcal/testbeam.log
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Cosmic MIP: IHCAL (LG)

Run 1394

Run 1428

Run 1391

Run 1416

¥?/ ndf 28.73/19
Prob 0.07043
Constant 193.3 = 31.6
MPV  7.828 +0.297
Sigma  1.284 = 0.185

Tower-3

¥2/ ndf 197.5/82
Prob 5.928e-13
Constant 540.6 + 20.9
MPV 66.4+ 0.5

Sigma 7.14:0.22

Tower-7

x2/ ndf 360.9/87
Prob 0
Constant 659.7 +22.9
MPV 66.8 + 0.4
Sigma  7.207 = 0.197

Tower-2

¥2/ ndf 347.8/90
Prob 0
Constant 655.7 =22.8
MPV 71.25 + 0.42
Sigma  7.388 = 0.202

Tower-1

x?/ ndf 335.6/96
Prob 0
Constant 538 = 18.8
MPV 84.32 = 0.52
Sigma  9.252 = 0.263

Tower-0

%2/ ndf 181.9/72
Prob 5.689-13
Constant 598.6 + 23.3
MPV 66.23 + 0.38

Sigma  6.292 = 0.192

Tower-6

2/ ndf 240.4/77
Prob 0
Constant 553.5+ 22.9

MPV 71.68+ 0.46

Sigma  6.545 = 0.220

Tower-5

¥2/ ndf 188.6/77
Prob 8.669e-13
Constant 467.1+18.5
MPV 74.21+ 0.51

Sigma 8,077 = 0.257

Tower-4

¥2/ndf  1835/114
Prob 0
Constant 2570+ 49.8
MPV 65.54 = 0.21
Sigma 6.12+ 0.09

Tower-11

%2/ ndf 1923/110
Prob 0
Constant 2291+ 42.6
MPV 7477+ 0.22
Sigma  7.242:0.104

Tower-10

%2/ ndf 2216/112
Prob 0
Constant 2073+ 39.7
MPV 79.35+ 0.27
Sigma  7.696 = 0.115

Tower-9

%2/ ndf 2297 /108
Prob 0
Constant 1742+ 34.8
MPV 86.72= 0.35

Sigma  8.943 = 0.144

Tower-8

%2/ ndf 34.55/41
Prob 0.7514
Constant 2.476e+06 21483632
MPV -272.7+ 305.2
Sigma 0.2827 = 1.4721

Tower-15

%2/ ndf 213.6/80
Prob 3.801e-16
Constant 593.8 = 24.0
MPV 49.84 + 0.45
Sigma  6.485 = 0.211

Tower-14

%2/ ndf 164.5/77
Prob 4.002e-09
Constant 482.2: 21.4
MPV 54.82+ 0.46
Sigma 6.78+0.25

Tower-13

x2/ ndf 326.7/91
Prob 0
Constant 200.1+ 11.6
MPV 71.13= 2.01

Sigma 1507 = 0.84

Tower-12




Cosmic MIP: OHCAL (LG)

Run 1683

%2/ ndf 3.143e-05/9
Prob 1
Constant  5.549 + 1.735
MPV 109.2+ 1801.1

Sigma 267.5+ 225.2

Run 1612

Run 1541

¥2 / ndf 84.5/83
Prob 0.4334
Constant 59.11x 4.57
MPV 24.37 + 0.40
Sigma  3.566 + 0.252

Tower 3
x2/ ndf 0.4701/19
Prob 1

Constant 7.299 + 88.834
MPV -217.2+ 9555.8

Tower-7

%2 / ndf 95.48 /102
Prob 0.6625
Constant 38.95= 3.16
MPV 38.33+ 0.65
Sigma  5.462 + 0.450

x2/ndf  9.245e-05/18
Prob 1
Constant  5.547 + 1.211

MPV 88.11+ 960.46
Sigma 191+ 190.9
ower-1

%2/ ndf 0.71/20
Prob 1
Constant 2.158e+04 = 383155

MPV -201.9+ 431.7

h 1.61+28.48

Tower-0

Tower-6

x*/ ndf 60.3/106
Prob 0.9999
Constant 38.91= 3.42
MPV 39.08 + 0.66
Sigma  6.025 = 0.581

Tower-5

x2/ndf  95.43/101
Prob 0.6377
Constant 39.25= 3.43
MPV 38.16+ 0.63

Sigma  5.218 = 0.471

x2/ndf  159.8/109
Prob 0.001108
Constant 89.77 = 6.14
MPV 25.44 + 0.31
Sigma  3.296 = 0.203

%2/ ndf 189.4/115
Prob 1.546e-05
Constant  191.9x 9.0
MPV 25.09 = 0.21
Sigma  3.165 = 0.127

Tower-11

Tower-15

%2/ ndf 160.3/112
Prob 0.001883
Constant  92.6+ 6.6
MPV 25.12= 0.29
Sigma  3.235: 0.216

Tower-10

y2/ndf  7.448e-05/17

Prob

1

Constant  5.548 + 1.296

MPV 116.5+1471.4

Sigma 290.2+ 193.8

Tower-14

%2/ ndf 144.9/98
Prob 0.001456
Constant  110.7= 7.1
MPV 23.36 + 0.25
Sigma  2.784 = 0.156

%2/ ndf 173.8/110

Prob 0.0001021
Constant 255.6 = 10.5
MPV 23.72+0.19
Sigma 3.07=0.11

Tower-9

Tower-13

x2/ndf  143.3/100
Prob 0.002968
Constant 95.92 + 6.63
MPV 22.99 + 0.30

Sigma  3.296 = 0.212

Tower-8

%2/ ndf 233.3/111
Prob 8.321e-12
Constant 253.2:+ 11.0
MPV 25.32+0.20

Sigma  2.959: 0.110

Tower-12




IHCAL LED runs

MLED Control board drives all the LEDs.
Controller bias voltage: 4.28V minimum (Saturates the HG at ~4.8V)

Flat cable;s to tile's LEDs
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LED SIGNALS:
https://www.phenix.bnl.gov/WWW/publish/abhisek/sphenix/print.gif
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Config:00001, 4.28vol

¥2/ ndf 305.5/92
Prob 0
Constant 258 + 4.8
Mean 27.76 = 0.05
Sigma 3.61=+0.04

2/ ndf 209/89
Prob 4.62e-13
Constant  252.4 + 4.7
Mean 29.62 + 0.06

Sigma  3.766 = 0.043

%2/ ndf 542.8/108
Prob [
Constant  196.8 = 4.0
Mean 23.93 = 0.08

Sigma  4.476 = 0.062

Tower-3 - Tower-7 Tower-11
¥2/ ndf 238.9/75 %2/ ndf 350.1/52 x?*/ndf  517.3/105
Prob 0 Prob 0 Prob (]

Constant  279.6 5.0
Mean 27.23 = 0.05
Sigma  3.389 = 0.037

Constant 650.7 = 12.8
Mean 8.795 = 0.021
Sigma  1.419=0.019

Constant 204.5= 4.2
Mean 24.96 = 0.07
Sigma  4.325 + 0.059

Tower-2 Tower-6 Tower-10
2/ ndf 236.3/80 %2/ ndf 275.8/82 %2/ ndf 413/108
Prob 2.711e-20 Prob 0 Prob [1]

Constant 275.4 +5.2
Mean 26.56 = 0.05
Sigma  3.434 = 0.042

Constant  267.1:+ 5.0
Mean 28.58 = 0.05
Sigma 3.51+ 0.04

Constant 1925+ 3.8
Mean 27.32+0.08
Sigma  4.719= 0.060

Tower-9

P M

Tower-1 Tower-5
¥/ ndf 223.6/76 %2/ ndf 265.7/92
Prob 4.066e-19 Prob 0

Constant 287.8 +5.3
Mean 27.16 = 0.05

Sigma  3.303 = 0.038

Tower-0

Constant  264.6 = 4.9

Mean 27.26 = 0.05

Sigma  3.552 =+ 0.040

Tower-4

%2/ ndf 469.9/109
Prob 0
Constant  199.8 + 4.1

Mean 26+ 0.1

Sigma  4.499 = 0.063

Tower-8

%2/ ndf 381.7/93
Prob 0
Constant 244+ 4.6
Mean 252+ 0.1

Sigma  3.757 = 0.045

Tower-15

%2/ ndf 368.2/84
Prob 0
Constant 260.6=+ 4.8
Mean 24.24 + 0.05
Sigma  3.518 = 0.038

Tower-14
%2/ ndf 444.3/92
Prob 0

Constant 245.7+ 4.8
Mean 23.68 = 0.06
Sigma  3.678 = 0.047

Tower-13

P M

%2/ ndf 456.2/104
Prob 0
Constant 198.5+ 4.0

Mean 25.74 + 0.07

Sigma  4.526 = 0.062

Tower-12

" " % !I! > e " > "

Tower 6 has a special setup: Only one out of the 5 tiles are connected.
Light output from tower 6 remains a mystery!




Config:00010, 4.28volt
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»2/ ndf 286.2/90
Prob 0
Constant  273.4 =5.1
Mean 25.13 £ 0.05
Sigma  3.423 = 0.040

%2/ ndf 266.2/88
Prob 0
Constant 258.9+ 4.8
Mean 26.63 = 0.06
Sigma  3.631: 0.042

%2/ ndf 516/93
Prob 0
Constant 189.8+ 3.9
Mean 20.09 = 0.08
Sigma 4.67 + 0.06

%2/ ndf 360.1/84
Prob 0
Constant 255.6 = 4.8
Mean 19.97 = 0.06
Sigma  3.603 = 0.041
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Constant 291.5=5.4
Mean 23.29 = 0.05
Sigma  3.195 = 0.037

Constant 649.9= 13.2
Mean 7.678 + 0.021
Sigma  1.376 = 0.019

250

150

100

Constant 1927 + 3.9
Mean 20.32+ 0.08
Sigma  4.649 = 0.063

Tower-3 1 Tower-7 Tower-11 Tower-15
%2/ ndf 316.5/83 %2/ ndf 491.3/56 %2/ ndf 462.1/95 %2/ ndf 448/84
Prob 0 Prob 0 Prob 0 Prob 0

Constant 2425+ 4.7
Mean 21.73 =+ 0.06
Sigma  3.724+ 0.046

Sigma  3.432 = 0.040

Sigma  3.508 = 0.039

Sigma  4.725 = 0.064

Tower-2 Tower-6 Tower-10 Tower-14
L A A N N N
%2/ ndf 269.3/84 %2/ ndf 262.7/84 %2/ ndf 486/95 %2/ ndf 393/81
Prob 0 Prob 0 Prob 0 Prob 0
Constant 274.2 +5.1 Constant 267.9 = 4.9 Constant 189.5: 3.8 Constant  249.7 = 5.0
Mean 25.91+0.05 Mean 25.67 = 0.05 Mean 22.53+ 0.08 Mean 18.94 + 0.06

Sigma  3.657 = 0.049
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Tower-1 Tower-5 Tower-9 Tower-13
¥2/ ndf 236.4/80 %2 / ndf 382.5/87 %2/ ndf 466.8 /101 %2/ ndf 437.9/98
Prob 2.711e-20 Prob 0 Prob 0 Prob 0

Constant 289.3 +5.3
Mean 24.3 = 0.1

Sigma  3.277 = 0.037

Tower-0

Constant  273.7 + 5.2
Mean 24.87 = 0.06

Sigma  3.345 + 0.040

> w

Tower-4

Constant 196.3 + 4.0
Mean 21.14 £ 0.07

Sigma  4.578 = 0.065

'

Tower-8

Constant  200.9 + 4.1
Mean 20.14 = 0.07

Sigma  4.493 =+ 0.065

”

Tower-12

e "




Config:00100, 4.28volt

200
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%2/ ndf 355/101
Prob 0
Constant 243.8 +4.8
Mean 31.95 + 0.06
Sigma  3.779 = 0.048

%2/ ndf 370.4/101
Prob 0
Constant 244.3: 4.6
Mean 34.62 = 0.06
Sigma  3.755+ 0.044

%2/ ndf 400.3/98
Prob 0
Constant 188.9= 3.7
Mean 25.65 = 0.08
Sigma  4.818 = 0.063

150

100

Tower-11

Tower-3 3 Tower-7
2/ ndf 329.6/94 %2 / ndf 408.3/53
Prob 0 Prob 0

Constant  254.3 = 4.9
Mean 31.42 + 0.05
Sigma  3.646 = 0.046

Tower-2

200

150

»2/ ndf 298.5/102
Prob 0
Constant 276.8 +5.2
Mean 30.69 = 0.05
Sigma  3.374 = 0.039

Tower-1

Constant 607 = 12.3
Mean 9.713 + 0.022
Sigma 1.501+ 0.021

%2/ ndf 405.8/106
Prob 0
Constant 188.1x 3.7
Mean 25.38 + 0.08
Sigma  4.826 + 0.064

Tower-6 Tower-10
%2/ ndf 290.1/98 %2/ ndf 397/111
Prob 0 Prob 0

Constant 242.1: 4.6
Mean 32.78 = 0.06
Sigma  3.862: 0.047

Tower-5

Constant  179.2: 3.5
Mean 28.13 = 0.08
Sigma  5.084 = 0.068

308
250
200
150
100

50

¥2/ ndf 408.7 /95
Prob 0
Constant 268.6 = 5.0
Mean 31.87 = 0.05

Sigma 3.4+0.0

Tower-0

T '|""|""|""|'¥

Tower-9

%2/ ndf 320.6/98
Prob 0

Constant

241.6+ 4.6

Mean 31.19 = 0.06

Sigma  3.831: 0.046

Tower-4

%2/ ndf 449.2/107
Prob 0
Constant  192.8 + 4.0
Mean 25.47 = 0.07

Sigma  4.671= 0.070

Tower-8

%2/ ndf 414.9/89
Prob 0
Constant 240.8+ 4.5
Mean 25.97 = 0.06
Sigma 3.77+ 0.04

Tower-15
%2/ ndf 404.8/88
Prob 0

Constant  237.6+ 4.5
Mean 25.47 = 0.06
Sigma  3.828 + 0.045

Tower-14

¥2/ ndf 440.2/85
Prob 0
Constant  243.8+ 4.9
Mean 23.43 = 0.06
Sigma 3.7+ 0.0

Tower-13

%2/ ndf 466.8/107
Prob 0
Constant 196+ 3.9
Mean 25+ 0.1

Sigma  4.571x 0.062

Tower-12
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Config:01000, 4.28volt

%2/ ndf 413.6/103
Prob 0
Constant 274.5+5.2
Mean 29.04 = 0.05
Sigma  3.306 = 0.039

%2/ ndf 391.9/97
Prob [}
Constant 241.6=+ 4.5
Mean 30.2+ 0.1
Sigma  3.776 = 0.043

%2/ ndf 499.6/93
Prob 0
Constant 176.3 =+ 3.6
Mean 20.77 = 0.08
Sigma  5.022: 0.070

%2/ ndf 541/85
Prob L]
Constant  229.1: 4.3
Mean 20.65 = 0.07
Sigma  3.785: 0.043

Tower-3
»2/ ndf 384.2/98
Prob 0

Constant 267.5 = 4.9
Mean 27.77 = 0.06
Sigma  3.418 = 0.038

Tower-7 Tower-11 Tower-15
%2/ ndf 509/58 %2/ ndf 579.2/98 %2/ ndf 602.5/88
Prob L] Prob 0 Prob 0

Constant 647.4:13.2
Mean 8.753 = 0.022
Sigma  1.374:0.019

Constant 185.3:+ 3.9
Mean 20.6+ 0.1
Sigma  4.676 + 0.070

Constant  218.1:+ 4.3
Mean 2223+ 0.07
Sigma  3.943 :+ 0.048

Tower-2
2/ ndf 358.5/91
Prob 0

Constant 273.8 +5.3
Mean 27.38 = 0.05
Sigma  3.363 = 0.042

Tower-6 Tower-10 Tower-14
%2/ ndf 346.5/99 %2/ ndf 444.9/102 %2/ ndf 473.3/85
Prob 0 Prob 0 Prob 0

Constant 261+ 4.8
Mean 28.96 = 0.06
Sigma  3.529: 0.039

Constant 181.4+3.7
Mean 226+ 0.1

Sigma  4.954 = 0.067

Constant 230.8+ 4.5
Mean 19.16 = 0.07

Sigma  3.844 = 0.047

Tower-1 Tower-5 Tower-9 Tower-13
%2/ ndf 278.2/96 ¥? / ndf 354.1/98 %2/ ndf 514.1/99 %2/ ndf 565.7 /101
Prob 0 Prob 0 Prob 0 Prob 0

Constant  275.2 = 5.1
Mean 27.17 = 0.05

Sigma  3.407 = 0.040

Tower-0

Constant  260.2=+ 4.9
Mean 28.03 = 0.05

Sigma  3.525: 0.042

Tower-4

Constant 180.5=+ 3.7
Mean 20.65 = 0.08

Sigma  4.888 = 0.070

Tower-8

Constant  195.6 + 4.0
Mean 20.3+ 0.1

Sigma  4.441: 0.062

Tower-12
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Config: 10000, 4.28vo

¥2/ ndf 342.1/91
Prob 0
Constant 280.2+5.3
Mean 26.03 = 0.05
Sigma  3.294 + 0.040

%2/ ndf 325.6/92
Prob 0
Constant  257.1+ 4.8
Mean 27.8+ 0.1
Sigma  3.601= 0.042

%2/ ndf 521.3/94
Prob 0
Constant 183.3+ 3.9
Mean 20.76 + 0.08
Sigma  4.818+ 0.074

%2/ ndf 421.1/74
Prob 0
Constant 252.9+ 4.7
Mean 20.03 = 0.06
Sigma  3.568 = 0.041

Tower-3 Tower-7 Tower-11 Tower-15
¥2/ ndf 363.6/87 %2/ ndf 445.6 /56 %2 / ndf 529.1/98 %2/ ndf 473.3/85
Prob 0 Prob 0 Prob [1] Prob 0

Constant 281.6 5.4
Mean 25.15 + 0.05
Sigma  3.266 = 0.039

Tower-2
%2/ ndf 359.3/96
Prob 0

Constant 270.8 +5.3
Mean 26.66 + 0.05
Sigma  3.405 = 0.044

Constant 644.6= 12.8
Mean  8.266 = 0.021
Sigma  1.401= 0.019

Constant 190.4 =+ 3.9
Mean 21.53= 0.08
Sigma  4.628 = 0.065

Constant 235.3+ 4.3
Mean 21.81= 0.06
Sigma 3.801= 0.041

Tower-6 Tower-10 Tower-14
2/ ndf 379.1/90 %2/ ndf 439/105 %2/ ndf 419.1/87
Prob 0 Prob 0 Prob 0

Constant  267.3=+ 5.2
Mean 26.9+ 0.1
Sigma  3.423: 0.044

Constant 188.8=+ 3.8
Mean 23.75+ 0.08
Sigma  4.781: 0.063

Constant 253.3+ 4.9
Mean 19.52 + 0.06

Sigma  3.574 = 0.045

Tower-1 3 Tower-5 Tower-9 Tower-13
%2/ ndf 327.6/89 %2/ ndf 367.2/92 %2/ ndf 473.1/98 : %2/ ndf 506.8 /99
Prob 0 Prob 0 Prob 0 - Prob ]

Constant 279.4 = 5.5
Mean 25.39 = 0.05

Sigma  3.321x0.042

Tower-0

Constant  271.8+ 5.1
Mean 26.08 = 0.05

Sigma  3.368 = 0.040

Tower-4

Constant 194.5=+ 4.0
Mean 21.84+0.07

Sigma  4.598 = 0.065

Tower-8

Constant  198.6 + 4.1
Mean 20.9+ 0.1

Sigma  4.431: 0.061

Tower-12
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Config:11111, 4.28volt

¥2/ ndf 1062/163
Prob 0
Constant 77.36 = 1.44
Mean 131.6 £ 0.2
Sigma  10.13:0.10
Tower-3

%2/ ndf 968 /160
Prob 0
Constant 72.11+ 1.33
Mean 1413+ 0.2
Sigma 11.15+ 0.11

Tower-7

%2/ ndf 1045/178
Prob ]
Constant 67.99=+ 1.27
Mean 98.89 = 0.19
Sigma 11.56+ 0.11

Tower-11

%2/ ndf 1850/ 172
Prob 0
Constant 59.11x 1.20
Mean 102.8 + 0.2
Sigma 10.58 = 0.11

A

Tower-15

¥2/ ndf 1042/169

Prob 0
Constant 77.05 = 1.43
Mean 123.9 £ 0.2

Sigma 10.27 = 0.10

Tower-2

%2/ ndf 829.6/92
Prob 0
Constant 219.3= 4.0
Mean 40.74 = 0.06
Sigma  3.782 =+ 0.035

Tower-6

%2/ ndf 1327/182
Prob 0

Constant 62.39 + 1.19

Mean 100.9 = 0.2
Sigma 1.7+ 0.1
Tower-10

%2/ ndf 1942/173
Prob 0
Constant 57.79= 1.19
Mean 106 = 0.2
Sigma  10.55= 0.1

Tower-14

¥2 / ndf 1333/185

Prob 0
Constant 77.3x1.5
Mean 129.3 £ 0.2

Sigma  9.487 = 0.096

Tower-1

%2/ ndf 938.1/155
Prob 0
Constant 74.92 + 1.37
Mean 136+ 0.2
Sigma 10.82+ 0.10

Tower-5

%2/ ndf 1412/196
Prob L]
Constant 60.15+ 1.15

A
A

Mean 113.3+ 0.2
Sigma 12: 0.1
Tower-9

%2/ ndf 1747 /160
Prob 0
Constant 65.97 + 1.30
Mean 95.29 + 0.18
Sigma  9.922: 0.099

K
A

Tower-13

%2/ ndf 1228/162
Prob 0
Constant 79.03 = 1.49
Mean 127.9 = 0.2
Sigma  9.543 = 0.093

Tower-0

%2/ ndf 1088 /170
Prob 0
Constant 74.01+1.40
Mean 130.4+ 0.2

Sigma 10.53 = 0.11

1 1 1 I"'I"'I; 1 1 I L

Tower-4

%2/ ndf 1247 /197
Prob L]
Constant 73.28 + 1.38
Mean 104.4 = 0.2

Sigma  10.23= 0.10

Tower-8

«2/ ndf 1421/187
Prob 0
Constant 66.05+ 1.26
Mean 101.3+ 0.2

Sigma 10.73 = 0.10

Tower-12
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Light output vs voltage

Only 2" LED ON All LED ON

Tower : 1-16 /1 -

50

HG SIPM Signal

HG SIPM Signal
III|||II|IIII°|IIII|IIII|III

Controller voltage

HG SIPM signal saturates ~4.8V.
Why the LED brightness increase not smooth between the towers?

The variation between the towers increases at higher bias voltage.
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